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The first meeting of the Working Group on Scenarios was held in Paris
on 12th-14th October 1987. A detailed report is given in the record below.
In summary the following was accomplished during the meeting.

* Dr. David Hodgkinson, UK, was elected as chairman of the Group

* Experiences in Member countries on scenario identification and
selection were reviewed based on presentations by participants at the
meeting and on scenario questionnaire responses. A substantial amount
of material on performance assessments and scenario identification/
selection s thus available. It will be further compiled by the
Secretariat with the aim of obtaining a complete and systematic
presentation (catalogue) as a basic background information in this
field.
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* General discussions were held covering the following main subject areas

- the scenario concept
- the logical framework for performance assessment and scenario

identification/selection
- approaches and methodologies
- selected topical issues (time-perspectives, probabilities, human

intrusion, bounding analysis, etc.)

* The group arrived at a common general approach to the procedure of
identification, screening and selection of scenarios.

* Guidance on what should be meant by a scenario was given by the group
based upon which the NEA Secretariat will draft definitions on
"scenario-terminology".

* A detailed preliminary table of contents for the final document was
developed and a first draft will be available at the next meeting, 9-11
May 1988. An overview paper (about 20 pages) will be prepared by the
working group Chairman for presentation at the next PAAG meeting (see
below).

* A preliminary programme was set up for a one-day workshop on scenarios
at the next PAAG meeting 25-27 January 1988. PAAG will then get the
opportunity to discuss in detail the NEA work on scenarios and to give
further comments on this work.

Item 1: Opening of the meeting - Election of the Chairman

1 Participants were welcomed to this first meeting and Dr. David
Hodgkinson, UK was invited to be the chairman of the working group. The
agenda for the meeting was approved.

Item 2: Remarks b the Chairman and the NEA Secretariat

2. In his remarks the Chairman pointed out that the discussions should be
kept on a general level and not go to much into details of particular
scenarios. The concept of scenarios should be explored and the group should
try to establish a logical framework for the discussion of scenario
identification and selection. He also said that it would be wise already at
this first meeting to think about the content of a final document to be
produced by the group.

3. Mr. Thegerstrom recalled the general objectives of the working group on
scenarios as agreed by PAAG and RWMC. They would be:

"to consider, at an international level, issues related to the
identification and selection of scenarios for performance assessment of
radioactive waste disposal in order to promote consistency in
approaches and methodologies [PAAG/DOC(87)2 annex 31.
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The scope of the work had been defined as identification and selection of
scenarios for post-closure assessment of disposal of all types of radioactive
waste. First priority, however, would be given to deep disposal of long-lived
wastes. The work should result in a state-of-the-art report, reflecting the
discussions and conclusions of the working group.

4. Mr. Thegerstrom mentioned that the scenario issues were considered by
PAAG as a high-priority area which must be strongly lnked directly to PAAG.
A progress report from the working group should be presented to PAAG at its
next meeting in January 1988 to get further directions and priorities from
PAAG for the NEA work on scenarios.

Item 3: Review and discussion of work done/being done in Member countries

5. Participants briefly reviewed the work on scenarios being done with
their country and/or organisation.

6. Mr. Cranwell and Guzowski described the methodology developed at Sandia
for selection of scenarios. The procedure is schematiclly illustrated in
figure (Annex 1) attached. (From NUREG/CR-1667, SAND80-1429). This
methodology has been applied for demonstration purposes on concepts for
disposal in salt, tuff and basalt. It has also been applied recently in the
performance assessment of the WIPP facility. The basic documents on this
methodology and its application will be sent y Cranwell to the other
participants of the NEA Working Group on Scenarios. He will also try to
obtain a scenario questionnaire response from the WIPP-project.

7. Mr. Galson gave further comments on the approach by USRC on senario
identification/selection. NRC sponsors the work by Cranwell et al. at
Sandia. The aim is to develop a generic methodology that could be established
by rule-making and that would then have to be followed. This work will
proceed over the coming two years and the NEA initiative is therefore very
timely for NRC.

8. Mr. Andersson, Sweden, briefly reviewed Swedish experiences referring
to the answers given to the NEA questionnaire. He said that there was
strong need for the work now initiated by NEA and that he expected that it
could provide a systematic background and guidance for Member countries. He
stressed the need for a logical framework for the scenario
identification/selection procedure and ts relations to and distinctions from
other parts of the system performance assessment.

9. Mr. Escalier des Orres, France, highlighted French work on scenarios
within the framework of PAGIS, CEC. He discussed the importance of tectonic,
seismic and climatic effects for sites in clay, bedded salt and granite. He

* also mentioned the important work by an expert group (chaired by Prof. Goguel)
set up by the French authorities to give guidelines and advice in this contest.

10. Mr. Goodwin, Canada, first described regulatory criteria in Canada and
their implications on scenario selection. They call for quantification of
scenario probabilities and an estimated individual risk of less than 10-6
serious health effects per year during a time period of 104 yar. He
reviewed briefly experiences on scenario identification/selection and
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performance assessment approaches referring to the detailed Canadian responses
to the questionnaire. He pointed out that the quantitative analysis is done
with the help of the SYVAC code but that some scenarios are evaluated
separately in a qualitative way.

11. Mr. Zuidema, Switzerland, commented briefly on the approach by NAGRA in
identification and selection of scenarios for the project Gewahr study. He
described the systematic approach and classificaton used and he pointed out
the link between how scenarios are selected and the available tools for
modelling.

12. Mr. Hodgkinson, UK, described work being done for UK Nirex's previous
plans for shallow disposal of low level waste. He pointed out the
significance of low levels of -activity for the long-term safety
assessments and he stressed the need to analyse also other effects than
transport by groundwater like intrusion by people, animals or plants or gas
generation and release.

13. Mr. Foult, France, described the assessments by ANDRA of shallow
disposal in France. Institutional control is supposed to be maintained for at
least 300 years. In the assessments it is assumed that after that period the
use of the site is unrestricted. Human intrusion scenarios with people living
or drilling wells at the site appear to be the most critical (limiting).

14. The group reviewed questionnaire responses with the help of table
(Annex 2) attached, which gives a brief summary of responses received at NEA
up to this date. It was noted that an important and substantial background
material on major safety assessment studies and scenario analysis in Member
countries is now at hand through the good response to the questionnaire.
Further collection of additional questionnaires and compilation of the
information should be made.

Item 4: General Discussion

15. During the second day of the meeting the group had an open and wide
ranging discussion of all topics previously identified or raised during the
first day presentations. In summary the discussions centered around the
following main subject areas:

- the scenario concept
- the logical framework for performance assessment and scenario

identification/selection
- the general approaches and methodologies for identification and

selection of scenarios
- selected topical issues.

16. The group discussed the different concepts of what a scenario is. It
agreed that a broad view should be adopted in the scenario definitions. As an
example radionuclide release from the near-field to the groundwater and
solute or colloidal transport through the geosphere to the biosphere" would
constitute a broad definition of a typical base-case scenario. There would
then be many variations when models and input data are specified in the
consequence analysis of this scenario. It was recognized that there is a
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gradual transition from scenario identification/selection to specification for
modelling and consequence analysis. The group felt however that the choice of
conceptual models and input parameters is not part of scenario
identification/selection.

It was further recognised that the concept of sub-scenarios (for the
near-field, geosphere and biosphere) could be useful to include in the
terminology. It was also noted that it could not be excluded that particular
performance assessment approaches, like simulation and modelling with
stochastic methods of an entire possible future of the disposal system and its
environment, Would require a terminology adapted to that approach.

It was decided that the NEA Secretariat would draft a set of
definitions for the terminology heeded ad send it to the participants for
comments.

17. The role of scenario identification and selection in the overall
framework of performance assessments was discussed. Based on these
discussions, schematic diagrams will be developed (see Annex 3) to show the
linkages and interactions between the different elements of performance
assessment in general and scenario identification/selection in particular.
The need for an iterative process was stressed. that means that it is needed
to define a disposal system; identify and select scenarios; analyse these
and based on the results adjust the system and/or the stenario selection and
the consequence analysis methodology; make complementary assessments; and in
this way gradually approach an optimized" disposal system and a mature"
safety assessment of t.

18. Approaches and methodologies for identifiation and selection of
scenarios were discussed in detail. It was concluded that expert judgement is
fundamental as a basis for developing scenarios. A systematic procedure (for
instance as illustrated in Annex 1) should be applied and the application of
the procedure should be clearly documented.

Questions on the completeness of a set of scenarios were raised and it
is inevitable that there will never be, in a strict sense, full assurance that
all relevant scenarios have been identified.

A systematic screening of scenarios is needed to arrive at a limited
set of really important scenarios for detailed analysis. Screening criteria
were discussed and it was felt that some general guidelines based on physical
reasonableness, regulations, preliminary risk estimates, etc. could be
formulated in the report (see Annex 3). Also in this case the application
would call for clear documentation of, for example, simple bounding
calculations leading to rejection of a particular scenario.

19. Among the topical issues raised were time perspectives and the use of
cut off times, the estimation/calculation of probabilities, human intrusion
scenarios and bounding analysis (what-if calculations).

It was noted that there is at present no common approach to time
perspectives. Time periods for institutional control for shallow ground
disposal is normally assumed to last a few hundred years. Regulations in some
countries, notably Canada and the USA, mention 10.000 years as the time period
for which detailed safety evaluations have to be made. In other cases
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assessments over 1 million years or more have been made. In view of
predictions of astronomic and large scale geological events 107-108 years
seems to be an absolute upper limit for any meaningful discussion of the
possible future influence of a radioactive waste repository.

There are several possible approaches to estimation of probabilities
ranging from strict axiomatic calculations to subjective estimates. A
description of these approaches with examples will be included in the report.
The importance of defining probabilities in a clear way was stressed, as was
the need to make clear distinctions between for instance probabilities of
events/processes, probabilities of scenarios and probabilities of health
effects within certain scenarios. In this context, the group also discussed
"risk dilution" i.e. the possibility of lowering the estimated "total risk"
from a certain scenario by including cases where the consequences are nil
rather than concentrating on the pessimistic cases within a scenario ("risk
concentration").

Item 5: Plan for future work

20. The third day of the meeting was used to develop a structure for a
final report. This "table of contents" is attached (Annex 3).
David Hodgkinson undertook to provide a first draft for comments by
WG-participants before the next meeting which is tentatively set to 9-11 May
1988. An overview document (about 20 pages) would be prepared for the next
PAAG meeting in January.

21. The NEA Secretariat will make a further compilation of scenario
questionnaires and draft a systematic presentation (catalogue) of all this
material. A draft terminology will also be made for comments by the working
group.

22. In order to provide the PAAG with an opportunity to discuss n detail
the NEA work on scenarios a one-day topical workshop will be arranged at the
next meeting of PAAG which will be held in Paris, 25-27 January. The working
group proposed the following presentations for inclusion in the programme of
such a topical workshop.

- Background information on the scenario work by NEA and questionnaire
responses, by C. Thegerstrom, NEA

- Presentation of the Scenario Selection Procedure developed at Sandia
and its application, by B. Cranwell, USA

- The role of scenarios in an approach using stochastic methods for
time dependent simulation of the future of nuclear waste disposal
systems and their environment (Brian Thompson, UKDOE, will be asked
to make this presentation)

- Presentation of the NEA working group approach to Scenario
Identification and Selection by D. Hodgkinson, UK.

The NEA Secretariat will prepare further a detailed programme for the
PAAG workshop in contact with the Chairman of PAAG and the chairman of the
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working group on scenarios, Ample time should be allowed for discussions.
Background documents for the PAAG-meeting and for this one-day workshop are
planned to be sent to Members of PAAG before mid December 1987.

23. It is planned to include in the report a worked-out example of scenario
development for a chosen deep disposal concept. There is interest from Sweden
(SKI and SKB) to support work based on a deep repository in crystalline rocks
and possible arrangements and plans will be investigated further and presented
at the next PAAG meeting.

24. The next meeting of the Working Group is planned to be held 9-11 May
1988 in Paris. This make it possible to obtain comments and further guidance
on the work by the PAAG, which has its meeting in January and by the RWMC
which has its next meeting end of March 1988.

Item 6: Other business

25. It is proposed that the working group participants (including NEA
Secretariat) on their own initiatives send out reports and documents relevant
as a background material for the work to be made.

Attached

- Annex : Graphical Illustration of Scenario Selection Procedure
- Annex 2: Overview of responses to NEA Scenario Questionnaire
- Annex 3: Draft table of contents for final ocument
- List of participants
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ANNEX 1

IDENTIFY POTENTIALLY

DISRUPTIVE EVENTS,

FEATURES AND

PROCESSES

CLASSIFY EVENTS,

FEATURES AND

PROCESSES

SCREEN EVENTS,

FEATURES AND PROCESSES

COMBINE EVENTS,

FEATURES AND PROCESSES

TO FORM SCENARIOS

SCREEN SCENARIOS

FINAL SET OF

SCENARIOS

Graphical Illustration of Scenario Selection
Procedure
(from NUREG/CR-1667, SAND 80-1429)

Fig. 1
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ANNEX 2

Overview of Responses to NEA Scenario Questionnaire

By the end of October 1987 23 questionnaire responses were received
from 10 Member countries. They cover scenarios and assessments for disposal
of all types of radioactive wastes ncluding also a case of disposal f
uranium mill tailings. Table 1 below is an overview of the responses with a
preliminary brief characterisation of them. The complete questionnaires are
available at NEA and a comprehensive compilation f the existing and possible
additional material will be made as part of the preparations for the working
group document that is planned to include a questionnaire catalogue as an
annex. Thus there is still time to provide questionnaire responses for those
organisations who would like to do so and n that way have their studies
included n the catalogue. Everybody that provide iput o the scenario
catalogue will get it i draft form for comments.



OVERVIEW OF RESPONSES 10 NEA SCENARIO QUESTIONNAIRE
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ANNEX 3

TABLE OF CONTENT FOR NEA REPORT ON SCENARIOS

(DRAFT)

1. INTRODUCTION

Sources and characteristics (scheme) of radioactive waste will be
briefly described.
The long time perspectives will be mentioned. Hence the need of
scenarios (possible futures) to assess the long-term safety.
Safety approach of nuclear waste disposal compared to toxic waste
disposal will be mentioned to give the broad perspective.
The purpose of the report and the role of NEA and PAAG.

2. FRAMEWORK OF PERFORMANCE ASSESSMENT

Purpose of performance assessment.
Regulations.
Structure and elements of performance assessment (diagram).
Reference to Appendix 1 (compilation overview of questionnaire
responses and assessments made in NEA Member countries).
Role of scenarios in performance assessment.

3. STRUCTURE OF SCENARIO DEVELOPMENT

History and state of the art (ref. App. 1) (IAEA, NRC-Sandia, NEA WG).
Conclusion: much has been done but more systematics is needed.
Expert judgement fundamental ( systematics).
Procedure diagram (Sandia). This is the overall structure and
applications might vary.
Discussions of definitions with examples (what is a scenario and what
is not). Distinctions.
Discussion of completeness and transparency (QA, traceability,
understandability).
Discussion of probabilities (listing of calculation/estimation methods,
preliminary and refined calculations, etc.). Reference to Appendix 2
for more details.

4. COMPONENTS OF SCENARIO DEVELOPMENT

Introductory words of wisdom. (The procedure outlined in this chapter
gives a systematic structure to be used for development of scenarios by
expert opinion. Feedback important).
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4.1 Identification of Features, Events and Processes (FEP:s)

- Definitions
- Completeness
- Types of people nvolved
- List of FEP:s for deep dosposal (lists for near-surface and seabed

FEP:s will be given in Appendix 3)
- A word about unconscious screening, thoroughness, completeness
- Timescales, natural analogues.

4.2 Classification of FEP:s

- This closely interacts with the identification f FEP;s and it helps to
address the thoroughness issue

- Examples of classification:
human, natural, repository

* short-term, long-term
* release (near-field), transport (geosphere) exposure (biosphere)
* according to scientific disciplies (chemistry,geology, etc)

4.3 Screening of FEP:s

- Site and system specific
- Examples of screening criteria

physical reasonableness
regulations
probabilities
bounding consequence analysis
incremental consequences
cut-off time

4.4 Combine FEP:s to form scenarios

- All combinations of FEP:s (completeness)

- Examples of methods
1. Logic diagrams
2. Influence diagram ()
3. Event trees
4. Fault trees

4.5 Scenario screening

- Site and system specific
- Consider time-sequence
- screening criteria

* physical reasonableness
* regulations
* probabilities
* bounding consequence analysis

incremental consequence
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4.6 Scenarios for Consequence Analysis

- Consequence modellers should be directly involved (model dependent)
- Grouping of related scenarios
- Identification of scenarios that need model and data development
- Priorities
- Specification for modelling
- Example 1 (worst time sequences)

Example 2 (stochastic time sequences)
- Reminder of probabilities

5. RECOMMENDATIONS AND CONCLUSIONS

- Be systematic
- Document all steps
- Traceability, understandability
- Broad interaction (e.g. review)
- Iterate
- Early interaction with R&D and site investigations, repository design

and site investigation/selection.

APPENDICES

1. QUESTIONNAIRE CATALOGUE

2. ESTIMATION/CALCULATION OF PROBABILITIES

3. LISTS OF FEATURES, EVENTS AND PROCESSES FOR SHALLOW DISPOSAL AND SEABED
DISPOSAL

4. COMPLETE EXAMPLE OF SCENARIO DEVELOPMENT FOR A CHOSEN DEEP DISPOSAL
CONCEPT

5. GLOSSARY
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Robert GUZOWSKI
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Sandia National Laboratories
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Daniel GALSON
US Nuclear Regulatory Commission
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Fax.
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